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Specification 

1. Inventions name 

CLOCK SYNCHRONIZATION CIRCUIT 

2. Patent application field 

(1) The clock synchronization circuit provides the full- 
wave rectifying circuit inputting the base-band signal 
demodulated by the N- value PSK, QAM modulating 
system, the band- bass filter connected to the mentioned 
full- wave rectifying circuit, the phase comparator providing 
the first the input signal as the output signal of the band- 



bass filter and the second input signal as the voltage control 
oscillator output signal generating the clock signal, and the 
low-bass filter connected to the output of the mentioned 
phase comparator; and, within the clock synchronization 
circuit, controlling the phase and frequency of the output 
signal of the mentioned voltage control oscillator by means 
of the mentioned low-bass filter output signal, has the 
detector providing the detection of the output signal of the 
band-bass filter or the mentioned full- wave rectifying 
circuit and the switch circuit providing the supply to the 
mentioned low-bass filter or voltage control oscillator 
selecting the mentioned phase comparator output signal or 
the fixed voltage signal, where the mentioned detector has 
the fixed voltage selected within the mentioned switch 
circuit in case if it is detected by the detector that there is 
no output signal. 

3. Detailed description of the invention 
[Technical field] 

The titled invention corresponds to the clock 
synchronizing circuit within the conventional reception part 
demodulator of the N- value PSK or QAM modulating system. 

[Conventional technique] 

Graph 3 indicates the example of the clock 
synchronizing circuit within the conventional technique type 
demodulator. 

The modulation wave modulated by N-value PSK, 
QUAM modulation is synchronized by means of the 
reproduction carrier wave, becoming the base-band signal P, 
Q. The base-band signal P, Q have the clock component being 
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respectively extracted by means of respective full-wave 
rectifying circuit 1 , and synthesized by means of synthesizing 
circuit 2. The synthesized signal is inputted towards the phase 
comparator 4 having the jitter synthesizing suppressed within 
the band-bass filter 3, and the phase and the output signal 
from the voltage control oscillator being compared. The 
mentioned output signal has the high frequency component 
eliminated with the voltage control oscillator 6 controlled by 
the APC signal. 

[The problem to be solved by the titled invention] 
Within the phase synchronization circuit mentioned in 
above, the output from the voltage control oscillator 6 has the 
leak to the clock component extraction circuit part being 
generated, thus the free-run frequency could be increased by 
the fixed value, and in such case, the input signal is being 
imprinted, thus making up the problem of the synchronization 
pull-in time being increased. Especially within the multiple 
value QAM modulation system, due to restraining of the 
extraction clock AM component, the remitter circuit is 
necessary and the APC signal amplifier with a high gain 
having the loop gain of the synchronization loop preventing 
the characteristic degradation by means of the phase 
converting, and in such case the free-run in the time moment 
of no-signal is becoming longer, thus the synchronising 
pullOin is being increased. 

The titled invention is oriented to provide the clock 
synchronization circuit enabling the short time 
synchronization pull-in. 
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[Technique used to solve the problem] 

The titled invention clock synchronization circuit within 
the demodulation clock synchronization circuit and the re- 
value PAK and QAM modulation system providing the cock 
synchronization circuit, full-wave rectifying circuit, band-bass 
filter, phase comparator, low-bass filter and voltage control 
oscillator; includes the detector providing the detection of the 
output signal within the band-pass filter or within the full- 
wave rectifying circuit, and the switch circuit providing the 
selection of the phase converter output signal or fixed voltage 
signal and supplying it to the mentioned low-pass filter and 
the voltage control oscillator; and enables the quick pull-in, 
selecting the fixed voltage signal within the switch circuit 
when the absence of the output signal is detected by the 
detector, and maintaining the free-run frequency defined 
value to the voltage control oscillator when the absence of the 
input signal is detected. 

[Practical example] 

In the following, the detailed explanation providing the 
graphs corresponding to the titled invention will be given. 

Graph 1 is the block graph of the 1 st practical example of 
the titled invention. Graph 3 uses the same coding as graph 1 . 

Within the graph 1 , there is a base-band signal P, Q of 
the modulated frequency N-value PSK, QAM. The base-band 
signal P, Q have the clock component extracted by means of 
the respective full- wave rectifying circuit 1, and combined by 
means of the combined circuit 2. The combined signal is 
inputted to the phase comparator 4 having extracted the jitter 
component within the band -pass filter 3, and the phase 
comparing with the output signal from the voltage control 
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oscillator 6 is provided. Such output signal is inputted to the 
switch circuit 8. 

Such switch circuit 8 has the output signal of the phase 
comparator 4 and the output signal of the fixed voltage 
generating circuit providing the fixed voltage, with the free- 
run frequency defined within the voltage control oscillator 6 
being maintained, as the input signals, and provides the output 
selecting one of them by means of the control signal from the 
level detector. 

Moreover, the mentioned level detector 7 and switch 
circuit 8 could be provided with the newer technique than in 
case of conventional ones. 

In such circuit, in case when input signal is imprinted, 
the normal base-band signal is demodulated, and the signal 
component within the output of the combined circuit 2 and the 
full-wave rectifying circuit is detected by the level detector 7, 
outputted as, for example, the logic level "1", and supplied to 
the switch circuit 8. The switch circuit 8 has the input signal 
from the phase comparator selected by means of the detection 
result "1" in case of the presence of such input signal, and 
outputted to the low-pass filter 3 or to the voltage control 
oscillator 6, so the phase synchronization operating, same as 
explained in the conventional technique, is provided. 

Next, in case of the absence of the input signal, the 
output of the level detector 7 is set to 0, and the switch circuit 
8 has the input signal from the fixed voltage generating circuit 
being selected and outputted. Due to such operation, the free- 
run frequency of the voltage control oscillator 6 is maintained 
at the defined value. 
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Consequently, it is possible to maintain the defined free- 
run frequency value of the voltage control oscillator output, 
especially when the input signal is not detected, so, it is 
possible to provide the short pull-in time clock 
synchronization. 

Graph 2 is the block graph of the other practical example 
of the titled invention. It has the same coding as the graph 1 
for the shorter explanation. 

In this practical example, along with the limiter circuit 
10 being set for the oppression of the AM component of the 
extraction clock between the band-pass filter 3 and the phase 
comparator 4, the level detector 7 is connected to the band- 
pass filter 4 output. Moreover, after the switch circuit 8, the 
high- gain APC signal amplifier 11, increasing the 
synchronization loop gain in order to maintain the 
characteristic degradation by the phase oscillating, is 
provided. Then, the amplifier 1 1 output is applied through the 
inverter as a switch circuit 8 other side input. 

Due to such structure, the level detector 7 could provide 
the detection of the presence or absence of the extraction 
clock components, not regarding to the limiter circuit 10 and 
APC signal amplifier 1 1 being set, thus it is possible to obtain 
the short pull-in time when the input signal absence is 
detected equally as in the mentioned 1 st practical example. 

[Results of the titled invention] 

The titled invention by means of the detector detects the 
presence or absence of the output signal of the full-wave 
rectifying circuit as the demodulated base-band signal or the 
output of the band-pass filter connected to the mentioned full- 
wave rectifying circuit, and by means of the switch circuit 
selecting and supplying the fixed voltage signal to the low- 
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pass filter or the voltage control oscillator when the absence 
of the output signal is detected, makes it possible to provide 
the suppression of the free- run frequency within the voltage 
control oscillator, thus obtaining the pull-in of a short time. 

4. Graph brief explanation 

Graph 1 is the block graph indicating the 1 st practical example 
of the titled invention, graph 2 is the block graph indicating 
the other practical example of the titled invention, graph 3 is 
the block graph indicating the conventional technique 
example. 

1. Full- wave rectifying circuit 

2. Combined circuit 

3. Band-pass filter 

4. Phase comparator 

5. Low-pass filter 

6. Voltage control oscillator 

7. Level detector 

8. Switch circuit 

9. Fixed voltage generating circuit 

10. Limiter circuit 

1 1 . APC signal amplifier 

12. Inverter 

74. Representative - SUZUKI AYAMI, Patent attorney 
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